Target Density, Not Affinity or Avidity of Antigen Recognition, Determines Adoptive T Cell Therapy Outcomes in a Mouse Lymphoma Model.
Adoptive T cell therapy (ACT) with antitumor CTL is a promising and tailored treatment against cancer. We investigated the role played by the affinity and avidity of the interaction between the tumor and the CTL on the outcome of ACT against a mouse non-Hodgkin B cell lymphoma that expresses OVA as a model neoantigen. ACT was assessed under conditions where antitumor CTL expressed TCR of varying affinity for OVA. We also assessed conditions where the avidity of Ag recognition varied because the lymphoma cells expressed high or low levels of OVA. Efficient eradication of small tumor burdens was achieved by high- or low-affinity CTL. Tumors expressing low levels of OVA could also be eliminated. However, ACT against large tumor burdens was unsuccessful, accompanied by CTL deletion and functional impairment. This negative outcome was not prevented by lowering the affinity of the CTL or the expression of OVA in the lymphoma. Thus, tumor burden, rather than CTL affinity or avidity, appears to be the main determinant of ACT outcomes in our lymphoma model. Insofar as our results can be extrapolated to the clinical setting, they imply that the range of CTL and tumor-associated Ag combinations that may be effectively harnessed in ACT against lymphoma may be wider than generally assumed. CTL expressing low-affinity TCR may be effective against lymphoma, and lowly expressed tumor-associated Ag should be considered as potential targets, but tumor reduction should always be implemented before infusion of the CTL.